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(IRSN) are a mixed lot originating from southern France, Italy and
Sicily, Although the majority, if not ail, were re-examined by R.J. Til-
lyard and F.C. Fraser, they were unfortunately left in a confused state.
Several specimens bear labels in F.C. Fraser's handwriting but a number
of them do not correspond with the data supplied in his revision (1929)
Clearly indicated localities on the labels of some are left unnoticed, while
a number of identification labels were attached by Fraser to the wrong
specimens.

The terra typica of immaculifrons was originally given by E. de Selys
as « Midi de l'Europe ». The collection contains 6 males and 4 females
which should, I believe. be considered as constituting the typical series;
4 males and 1 female are labelled « Mp » (for Montpellier), 2 males and
1 female « Fonsc. » (for Boyer de Fonscolombe), and 1 female « Ramb.»
(for Rambur). In 1962 I selected one of the males labelled « Mp » as the
lectotype, for this agrees with the plus variants mentioned in the original
diagnosis, bearing moreover an identification label in E. Selys's own

handwriting. The same series included a male from Montpellier in the
Leiden Museum that was presented by E. de Selys to his friend H. Al-
barda; this also is labelled immaculifrons. Leaving aside all remaining
« annulatus » and « immaculifrons » in E. Selys's collection originating
from other districts in France and abroad, it can be said that true immacu¬

lifrons even in its restricted sense varies a great deal in the extent of
yellow colouring on the terminal segments of abdomen. However, the
essential characters (i.e. broad, complete or subinterrupted, médian yellow
rings on segm. 2-7, which separate it from b. boltoni), are present in all
of them, thus agreeing with the two series A and B from Digne (Basses
Alpes), dealt with and depicted by K.J. Morton (1915). I have here illus-
trated the abdomen of a male from Bourdeaux (Drôme), collected by
J. van der Vecht; this corresponds with a profusely marked specimen of
K.J. Morton's series B as well as with the plus variants among the Mont¬
pellier population (fig. 18). Surprisingly, males in the Leiden Museum
very similar to the last are from much higher altitudes in Central Spain :
Sierra de Guadarrama, 1000-1400 m (Cercedilla and San Rafaël,
14-18-VI-1958, R. Straatman).

A female from Quissac, north of Montpellier, taken by myself, is here
also figured (fig. 18). I have noted that the female ovipositor of C. b.
immaculifrons from southern France is relatively longer, more gradually
tapered, than in three females of C. b. algiricus from southern Spain
(fig. 28). For further details, see under that subspecies.

Cordulegaster boltoni algiricus Morton, 1915.
(Fig. 19, 21-23 and 30.)

M at er ia 1. — 1 cf (adult), labelled « Tanger » (blue, possibly ex
Mus. Paris, R. Martin's writing ? ), « Cordulegaster annulatus Latr. race
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immaculifrons Selys », « Coll. Selys, Revision R. J. Tillyard » (printed
museum label with R.J. Tillyard's writing), and « Cordulegaster annula-
tus algiricus Morton, det. F. C. Fraser » (pink, F.C. Fraser's hand)
(IRSN). 1 cf (adult), with two white printed labels « Tanger », « Coll.
Camille Van Volxem », « 29 » and two written labels « Cordulegaster
annulatus Latr. race immaculifrons Selys, determ. Selys » (R.J. Tillyard's
writing); and «Cordulegaster annulatus algiricus Morton cf det. F.C.
Fraser » (pink, F. C. Fraser's hand) (IRSN). 5 cf 1 9 (partly defect-
ive), with « C. immaculifrons/Tanger » written on green labels, coll.
R. Martin (MP).

Extralimital material. — 2 cf (adult), Algeria, Tlemcen,
14-VII-1904. and Sebdou, 29-VI-1904, M. E. Fountaine; both with
printed label «Morton Coll. 1940-1941 » and «Paratype» on yellow
disks (ex coll. K.J. Morton, RSM). 2 cf (adult), SW Spain, prov.
Sevilla, Benamahonna (Câdiz) (5), 5-VI1-1952, L. Lopez BanÜS (ex
coll. M. BanÜs, ML). 3 $ (2 adult), S Spain, prcv. Andalusia, Ronda,
5-VI-1955, R. Straatman (ML). 1 cf (adult), S. Spain, prov. Malaga,
Benalmadena, low country, 29-V-1962, C. A. W. Jeekel and H. Wie-
ring (MA).

Originally described from the province of Oran in Algeria, this is
evidently the same dragonfly that was recorded already from Morocco
many years previously by E. de Selys & H.A. Hagen (1850), who
mention Tanger (ex Mus. Paris) as a somewhat doubtful locality for the
race immaculifrons. R. MacLachlan (1889) refers to two maies, one
taken at Gibraltar and a second on Benzus Bay at the opposite coast of
Morocco, both being referred to the same variety. As a matter of fact.
ail North African Cordulegaster prior to K.J. Morton's définition of algi¬
ricus passed for « race immaculifrons ». Further specimens from Morocco
were examined by D. St. Quentin (1952), who recorded 3 cf 2 $ from
Taschdirt and Gondafa; these were correctly assigned to the present
form under the name of C. boltonii algiricus, the whole series being
lodged in the Vienna Museum.

Male. — Stature of C. boltoni immaculifrons, but distinguished
therefrom by details of colouration that appear constant.

A comparison of the Spanish specimens with those from Tanger proves
that they belong together, agreeing also perfectly with the two paratypes
of algiricus and answering the description of K.J. Morton's insect.

It will be observed that the abdominal spots are not only more extended

(5) These Spanish examples probably originale from the same area as those men-
tioned by Compte Sart (1965), who gives « Sierra del Pinâr, 1300 m », near Câdiz, as
a habitat of his C. annulatus immaculifrons Sel. The two males referred to above were
kindly presented to the Leiden Museum by Sen. M. BanÛs and Compte Sart, the first
named gentleman having shown them to me previously in his private collection at
Palma (Mallorca) on the occasion of our visiting him and his family in May, 1958.
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Fig. 21-23 : Cordulegaster boltoni algiricus Morton, $ paratype from Algeria (Tlem-
cen); fig. 21, apex of abdomen, left latéral view; fig. 22, anal appendages, dorsal
view; fig. 23, right half of anal appendages, ventral view. — Fig. 24-27 : C. prin-
ceps Morton, 3 from Morocco (Loc. 4); fig. 24, genitalia, left latéral view (penisand guard of penis stippled); fig. 25, apex of abdomen, left latéral view; fig. 26-27,
right half of anal appendages, dorsal and ventral view.
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(K.J. Morton, loc. cit. pl. 35 fig. 5 and fig. 19 of the present paper) but
also shaped differently. This is best appreciated in a latéral view : the
bands on segm. 4-7 are not very oblique and angulated, surpassing the
supplementary transverse sutures in a forward direction (as they do in
immaculifrons), but abbreviated and leaving off abruptly at the sutures.
These bands in dorsal aspect appear more convex behind on either side
of the médian line, at which point they are also more indented by black
from behind. At the same time the bands on segm. 7 and 8 are noticeably
larger than the preceding ones, the one on 8 bearing latéral prolongations
almost or quite reaching the posterior border of segment. Lastly, segm. 9
and 10 are distinctly marked with a pair of irregularly shaped spots placed
in the long axis of the segments. An additional and seemingly constant
feature of algiricus is the presence on segm. 2 of a small, almost square,
middorsal prominence of the black ground colour invading the transverse
yellow band from behind.

The ihree males from southern Spain are almost exactly similar to our
North African examples, except that in two of them a tiny black vestige is
discernible just below the frontal crest. (6)

The anal appendages of a paratype from Tlemcen are shown in
fig. 21-23.

F e m a 1 e . — Resembles the male in most respects but differs, of
course, in the configuration of the yellow marks on the 2nd abdominal
segment, the latter being very similar in shape and extent to those of
female immaculifrons. With respect to colour, the main points by which
algiricus can be distinguished from immaculifrons are ( 1 ) no traces of
black at the dorsal crest of frons; (2) four small isolated spots at the
metepisternum of thorax instead of a more or less obliterated stripe
(widest dorsally) in immaculifrons; (3) more extensive yellow markings
on abdomen, especially the very broad band around segm. 7 being quite
characteristic. The abdomen of one of the Spanish examples is shown in
fig. 19.

An interesting feature is the shortness of the latéral ovipositor valves
in the Spanish examples (fig. 30). Although the material is scanty and no
North African algiricus were available for direct comparison, the shape
and length of this structure may afford additional characters separating
this subspecies from b. immaculifrons. The length ratios between the
latéral valves (measured from the postero-ventral angle of the 8th tergite)
and segm. 9 + 10 (measured over the middorsal line) are as follows :

(6) As in C. b. immaculifrons, this last variation appears to be purely individual
and not connected with any particular géographie area. Of the Gibraltar male recorded
by R. MacLachlan, this writer says : « ...but there is an indication of the black trans-
verse band at the top of the front ». Two males from Morocco in R. Martin's
collection (MP) also have traces of a black frontal line.
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Actual length
(in mm) Converted Mean

algiricus (Andalusia) 8.0 : 5.0 10 : 6.25 10 : 6.41
7.6 : 5.0 10 : 6.58
7.5 : 4.8 10 : 6.40

immaculifrons (S. France) ... 9.0 : 5.0 10 : 5.55 10 : 5.55
9.0 : 5.0 10 : 5.55

princeps (Morocco) 8.5 : 5.0 10 : 5.88 10 : 5.88
The différences will be best understood by reference to the outline

sketches (fig. 28-30). It will be seen that the ovipositor of boltoni algiricus
from Spain — if it belongs here — has little similarity to that of b. imma-
culifrons, which is much more of the type of that of princeps. One may
well ask, therefore, whether algiricus should not be considered specific-
ally distinct from boltoni.

There is much variation in size, the measurements (in mm) being :

abd. + app. hind wing

c? Sebdou (Algeria) 57.7 43.5
cf Tlemcen (Algeria) 57.9 44.2
cf Tanger (Morocco) 59.5 48.2
d Tanger (Morocco) 56.0 45.0
d Cadiz (Spain) 60.0 45.5
d Cadiz (Spain) 54.0 43.7
d Benalmadena (Spain) 54.5 43.0

abd. + ovip.

$ Ronda (Spain) 63.5 50.0
9 Ronda (Spain) 59.0 49.0
9 Ronda (Spain) 57.0 48.5
The Moroccan specimens in the Paris Museum were not measured.

Cordulegaster princeps Morton, 1915
(Fig. 20, 24-27, 29 and 31-32).

Material. — 1 d (semiadult), 1 d (freshly emerged, with exu-
via) and 9 exuviae (2 d 7 9), Loc. 4; le? (adult), 1 9 (semiadult),
Loc. 10, 1300 m, l-VI-1966; cf observed also along small woodland
stream above Azrou (Moyen Atlas), 1300 m, 22-V-1966, and at 6.30 p.m.
flying over shaded road near El Ksiba (Moyen Atlas), 32 km E of Kasba-
Tadla, 1150 m, 28-V-1966, author (ail ML). Also 1 d (juv.), Asni
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(Haut Atlas, same as Loc. 10), 28-V-1953, G. L. Spoek (ML); 1 <S
(adult), Ifrane (Moyen Atlas), 1600 m, 15-16-VII-1934, A. Ball
(IRSN); 2 cf (adult), Tizi-n-Test (Haut Atlas, route Taroudant),
1600 m, 26-VI-1934, A. Ball (IRSN). 3 S 2 2 (ail juvénile) and
3 exuviae, Ifrane (Moyen Atlas), 1700 m, 26-V-3-VI-1961, J. Dorgelo
(MA).

Published records of this fine insect from Morocco. sub C. annulatus
algiricus Morton, are from P. Aguesse & J.P. Pruja (1958a and 1958b),
who gave Ifrane and Ras-el-Ma as localities. K.J. Valle (1933) first
recognized individuals from Azrou (Moyen Atlas) and Arround (Haut
Atlas) as very distinct from C. boltoni, referring them to C. princeps
Morton instead. While discussing the Cordulegaster collected by the
Finnish expédition in 1926, K.J. Valle justly remarked that there is every
likelihood of Morton's princeps having come from North Africa and not
from the Caucasus, as indicated. It is of interest to note that K.J. Morton
himself has placed his suspicion on record when he wrote : « Some time
ago I received from Staudinger of Dresden a pair of Cordulegaster
bearing the label « Tiflis Caucasus ». They rank among the finest of the
C. annulatus group, and, supposing that no mistake has been made
regarding the locality, they are of particular interest in respect that they
appear to be nearer to the African than to the other races. » (loc. cit. :
278).

In a recent memoir published by D. St. Quentin (1952) the author
refers to his correspondence with K.J. Morton, early in 1939, about the
status of C. princeps. Although K.J. Morton in one of his letters again
expressed doubt about the correctness of the locality labels, D. St. Quen¬
tin preferred to leave the matter undecided and classified the insect as a
subspecies of boltoni, as it stood before. However, soon after I had obser-
ved and collected some specimens myself, it became clear that K.J. Valle
was quite correct in considering princeps specifically distinct from boltoni.
To make sure, I sent a pair of my short series to Dr. J. Waterston for
confrontation with the types. This gentleman, to whom I am also indebted
for the loan of two of K.J. Morton's paratypes of algiricus, wrote to me
as follows :

« There is no doubt that your specimens are C. princeps and that Mor¬
ton was misled on the country of origin. The labels on both types are
clearly printed Tiflis, Caucasus. Morton's types also agree with Valle's
figures. Both your specimens and Morton's differ from algiricus and annu¬
latus in having the outer margin of the superior anal appendages straight
and sharply pointed. In our algiricus the superior anal appendages are
basally straight and then curve towards the tip making them outwardly
slightly concave. » (in litt.)

The principal characters of this very distinct species may be summarised
as follows :
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Male and f e m a 1 e . — More slenderly built than and superior
in size to C. boltoni and its subspecies; yellow dorsal marks on interme-
diate segments of abdomen greatly extended but yellow spots on segm. 9
and 10 reduced or absent; rear of head almost entirely pale coloured.

Male. — Labrum yellow, only a hair-line or thin stripe at extreme
base blackish, midbasal impression occasionally also somewhat obscured
but never black. Anteclypeus brownish with yellow transverse streak
bordering labrum. Postclypeus yellow with dark brown apical margin;
impressions on each side of middle anteriorly at most ferruginous, never
black. Frons divided into two parts by a strongly indicated, complete,
rather W-shaped crest, the horizontal part deeply concave; colour entirely
yellow save for a fine black line, slightly expanded medially, at extreme
base. Occipital triangle strongly swollen, the squarish posterior area also
convex; both yellow and surmounted with dense fringe of long yellow
hairs. Rear of head light yellow with narrowly triangular black stripe,
widest inwardly, running along upper part of eye-margin. Dorsal humerai
spot of thorax vestigial or wanting. Mesinfraepisternum invariably with
small yellow spot just below base of antehumeral band. Yellow line
between latéral bands narrow, either entire or broken up into two or
three spots, ail above the spiracle; immediately below this lies a trans¬
verse yellow streak. Legs with short whitish keel at apex of anterior tibia,
similar to that of C. boltoni.

Fig. 28-30 : Apex of 9 abdomen of Cordulegaster; fig. 28, C. boltoni immaculifrons
Selys, from France (Gard, Crieulon near Quissac); fig. 29, C. princeps Morton,
from Morocco (Loc. 11); fig. 30, C. boltoni algiricus Morton, from S. Spain
(Andalusia, Ronda). Scale-line = 5 mm.
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Abdomen copiously marked with yellow, as shown by K.J. Morton
(1915), K.J. Valle (1933) and in fig. 20. None of the elongate central
spots on dorsum of segm. 3-7, even at their widest basai parts, extend so
far down as to reach the lateroventral carinae; these marks taper rapidly
caudad, where they are slightly indented by black in the médian line.
Segm. 8 with broad basai band almost roundabout tergite, 9 only with
narrow transverse stripe at extreme base, usually interrupted medially so
as to leave tiny streaks; 10 usually wholly black or, more rarely, with
merest traces of yellow points at extreme base and/or apex.

Genitalia as in fig. 24. Anal appendages, superior pair subequal in
length to segm. 10. colour black; inferior appendage more deeply emar-
ginate than in boltoni, colour of its dorsal surface and sides conspicuously
yellowish, even in old adults the sides remaining pale-coloured (fig.
25-27).

The length of the yellow dorsal spots on segm. 3-7 of the abdomen
varies between individuals, whereas the amount of yellow on the basai
and terminal segments remains constant. The transverse apical annules
at the intermediate segments are small, usually vestigial on 5 and wanting
on 6. but in one male from Tizi-n-Test the spots are united and in the
form of a narrow transverse stripe discernible even on segm. 6 (see also
Morton, 1915, and Valle, 1933).

F e m a 1 e. — Similar to the male; apart from the sexual characters
differs only slightly in details of coloration and the greater length of the
pterostigma. I have figured the abdomen and terminalia of the only speci¬
men on hand (fig. 20 & 29).

Size very variable; measurements (in mm) are :

abd. + app. hind wing

d holotype (sec. Morton) 59.0 46.5

d Azrou (sec. Valle) 56.0 45.0

d Tizi-n-Test (IRSN) 62.5 48.5

d Tizi-n-Test (IRSN) 61.5 48.0

d Ifrane (IRSN) 64.5 48.7

d Ifrane (ML) 61.0 48.4

d Ifrane (ML) 63.5 48.2

d Asni (ML) 58.0 46.0

9 allotype (sec. Morton) 61.0 47.0
2 Azrou and Arround (sec. Valle) 60-63 49.5-52.5

2 Asni (ML) 65.8 51.4

Other specimens are too immature to ensure reliable data.
The characters of C. princeps enumerated above are very striking at

first glance. However, the alleged différences between « annulatus » and
princeps observed by K. J. Valle (i.e. shape of occiput and auricles, length
of superior appendages relative to that of lOth abdominal segment, and
breadth of wings), are unapparent in the present material.
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The larval exuviae of C. princeps are very interesting (fig. 31-32).
The larva differs markedly from that of other described Old World

species by having a short latéral spine only at the 9th abdominal segment,
whereas in boltoni segm. 8 and 9 are each of them armed with a some-
what longer and more acuminate spine; in C. bidentatus and insignis both
segments are entirely unarmed posteriorly (cf. K.F. Buchholz, 1954).
The proportionate lengths of the antennal segments (fig 31) are almost
as in C. insignis, also figured by K.F. Buchholz. The head of C. prin-
ceps is a little longer and distinctly less narrowed posteriorly, with less
protubérant eyes, than in boltoni. On comparing the head drawings sup-
plied by K.F. Buchholz (loc. cit.) for C. insignis, boltoni and bidentatus,
the eyes of princeps in frontal view are much more broadly rounded than
in boltoni (fig. 32).

I have failed to discover any différence in size or shape of the ovipositor
valves between the exuviae of boltoni and princeps.

Although ail exuviae were collected by me simultaneously in one locality
within half an hour's time. they exhibit marked différences in size. Two
maies measure 45.0 and 47.2 mm for the body, 8.6 and 9.0 mm, respecti-
vely, across the eyes; females average slightly larger, their body length
varying from 47.0-51.2 mm, the width over the eyes from 9.0-9.4 mm.

Fig. 31-32: Cordulegaster princeps Morton, ç larval exuvia from Morocco (Loc. 4);
fig. 31, right antenna; fig. 32, head in frontal view. Scale-line = 2 mm.

Material. — 1 d 1 2, Loc. 8.
Also recorded by P. Aguesse & J.P. Pruja (1958) from Ifrane and

Azrou. E. Schmidt (1965) obtained an almost full-grown larva from the
Oued Tizguit, likewise at Ifrane (Loc. 4).

Aeshnidae.

Boyeria irene (Fonscolombe, 1838).
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Our specimens (both slightly immature) were beaten up from the scrub
végétation bordering the small stream at Ouaouizarht, the female belong-
ing to the most frequent (brachycercous) form.

Measurements are : <$ abd. + app. 53.0 mm, hind wing 45.0 mm;
9 49.0 mm and 47.3 mm, respectively.

O.P. Wenger (1959) has published excellent drawings and photo-
graphs of the female génital organs and larva, taken from Spanish exam-
ples.

Aeshna mixta Latreille, 1805.

K.J. Valle (1933) reported this species from Azrou and Ras-el-Ma
(Moyen Atlas), while P. Aguesse & J.P. Pruja (1958a) mention nearby
Ifrane as a locality.

Aeshna af finis Vander Linden, 1823.

Recorded from Ifrane (Moyen Atlas) by P. Aguesse ö J.P. Pruja
(1958b).

Anax p. parthenope Selys, 1839.

Material. — 1 d\N. Morocco, ca 15 km S. of Ceuta, Restingas,
sea level, 19-VIII-1964, H. H. Brongersma (ML).

Recorded for the first time by P. Aguesse & J.P. Pruja (1958a) from
Mader Bergat (Maroc saharien).

The specimen before me is slightly immature but in perfect condition.
Face and frons light chrome, the frons with the characteristic dark

marks, which are brownish black on the vertical surface immediately
below the crest, grey-blue behind the carina on the horizontal part. Dorsal
surface of mesothorax light grey-brown slightly intermingled with paie
green, laterally tinted a delicate pale bluish green becoming light ochreous
lower down. Wings subhyaline, membrane with the usual pale saffronation
most marked between nodus and pterostigma, the latter black or almost
so. Membranula light grey, basally and at the apex white.

Abdomen, ground colour of segm. 1 entirely and of segm. 2 on the basai
one-fourth as well as at the lower part of the sides, paie blue-green; all
the rest of segm. 2 and 3-7 for their entire length, dark vinaceous grey;
on segm. 8-10 the ground colour is again lighter, pale grey-blue, acquiring
a light ochreous tint on segm, 10.

Anal appendages, superior pair brown, almost black at base and along
dorsal crest; inferior appendix yellow, the strongly developed denticles
black.

Measurements : abd. + app. 48.2 mm, hind wing 47.5 mm; sup. anal
app. 5.4 mm.



60 m. a. lieftinck. ~ a survey 42, 35

The present example does not fit K.F. Buchholz's (1955) characteri-
zation of A. parthenope geyri Buchholz, described from Spain (terr.
typ.), Mallorca and the Algerian Sahara. The anal appendages are
shaped as in his fig. 4 for a maie of parthenope from Brandenburg; the
superiors in the present example are also much longer than in geyri, being
in fact of the same great length as in specimens from Central Europe.

Anax imperator Leach, 1815.

Material. —- 1 d (adult), Loc. 8. Also 1 d (adult), Khemisset,
between Rabat and Meknès, 450 m, 26-VIII-1964, L. D. Brongersma
(ML). Widespread and apparently of common occurrence in suitable
places, maies being observed by me also in Loc. 1, 3, 4, 6, 13 and 14.

With regard to Morocco, there is one previous record of this species by
R. MacLachlan (1889), who gives Esmir as a locality, and two others
by P. Aguesse & J.P. Pruja (1958a and 1958b), who mention it from
Merdja Bokka (Rharb) and Rabat.

Hemianax ephippiger (Burmeister, 1839).

Material. — 4 d. Morocco, Dar Chtouka, and 1 9. id.. Tolila,
26-11-1928 (MP).

Reported from Esmir by R. MacLachlan ( 1889), and from Marrakech,
Goulmina and Assa by P. Aguesse & J.P. Pruja (1958a and 1958b).

Summary.

In the scattered literature on the Odonata of North Africa, the dragon-
flies of the extreme northwestern part of the continent have not been
treated separately, up to this time. A review of the fauna of Morocco,
based mainly on material in the museums at Brussels and Leiden, is herein
presented as a preliminary to a more comprehensive account of the Odo¬
nata inhabiting all countries of the southern Mediterranean. As a resuit
of the present study 50 species, pertaining to 26 genera in 9 families, have
been found to occur in Morocco. These are discussed and where neces-

sary critically analysed. All locality records published by earlier writers
are incorporated in every instance. The list comprises 8 species not pre-
viously reported from the country and includes one new subspecies, Gom-
phus simillimus maroccanus. Illustrations and redescriptions are given of
insufficiently known or misinterpreted taxa (genera Calopteryx, Enallag-
ma, Coenagrion, Ischnura, Paragomphus and Onychogomphus), several
of these being based on type material. The occurrence in Morocco of two
species of Cordulegaster is definitely established, a characterization of the
larva of C. princeps being also given. The Corduliid Oxygastra curtisi
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(Dale) and the well-known migratory species Libellula quadrimaculata
(adult and larval exuvia) are additions to the fauna of the African
continent. The true Ethiopian element in the fauna is poorly represented.
A map is included of the area visited by the author and a full bibliography
of the régional Odonate fauna is given at the end of the paper.
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